In recent years, the amino acid content of algae has been studied extensively, with a view to determining the nutritional value of algae. These studies have been actuated by the need to find additional sources of protein for nutrition. Most of the research has concentrated on the examination of amino acids, fatty acids, and vitamins present in species of Chlorella intended as a source of food for human beings (Mlorimura and Tamiya, 1954) and animals (Arakawa et al., 1959) .
The results of these and other studies showed that proteins in green algae contain a high proportion of necessary nutritional elements. However, it was found that methionine, which is an essential amino acid, is either present in low concentrations or is completely absent (Milner, 1953) . One exception in which no such deficiencies were present was the green alga Scenedesmus, the nutritional value of which is of the same order as skim milk or egg-white protein (Fink and Harold, 1957a, b) .
In the search for food sources of this type, algae have been grown in various nutrient media, the composition depending on the nutritional requirements of the algal species concerned (Schieler, McClure, and Dunn, 1953) .
Since the growth of algae under such conditions leads to changes in protein composition of the algae, and since the latter is also determined by the age of the algae (Fowden, 1962) , it follows that culture conditions must be kept constant so as to obtain uniform protein value in harvesting.
Harvesting of algae from lakes and rivers has not been attempted, because algal concentrations in environments of this type are too low to justify such efforts. However, very dense concentrations of algae develop in sewage oxidation ponds, particularly in ponds with short detention periods, and can be separated from the pond fluids (Oswald, Golueke, and Gee, 1959) . The nutritional value of such algae was investigated by, among others, Cook (1962) . He found that the dried products of a mixed culture of a Chlorella sp. and Scenedesmus quadricauda in a ratio of 10:1, which were separated from a sewage oxidation pond by centrifugation, contained 40 to 50 % protein. Moreover, they were rich in vitamins, and their nutrient value was only 30 % lower than that of casein. The great drawback of these algae as a source of food was their unpleasant odor and flavor, which could possibly be overcome by supplementation with a conventional foodstuff.
Comparatively little work has been done on the nutritional value of algae growing in sewage oxidation ponds. The possibility of using species of Euglena, which frequently occur in sewage oxidation ponds, as a possible source of food does not appear to have been investigated. Since Euglena can also be considered as a flagellate, and as such belonging to the animal kingdom (Wolken, 1961) , it may be assumed that it contains different concentrations of amino acids than those ordinarily found in unicellular algae, and that they would more closely resemble protein of animal origin.
The objective of the present study was to examine the amino acid content in a species of Euglena which grew naturally in an exerimental sewage oxidation pond, and which was separated from the pond fluids by coagulation with lime.
MATERIALS AND METHODS
Source of algae. The Euglean sp. used for this study was obtained from an experimental oxidation pond system fed with sewage settled for 24 hr (Table 1 ). The algal population consisted of a mixture of Euglena and Chlorella in a numerical ratio of 5:1 (9:1, v/v). The algae were separated from the pond fluid by lime coagulation (Wachs, 1962) , and the coagulated algae were spread on filter paper and dried in an oven at 50 C for 48 hr. The dry material contained 31.8 % Ca. (Block and Weiss, 1956 ). For trytophan determination, the samples were hydrolyzed with 14 % (w/v) barium hydroxide under reflux for 24 hr. The excess barium ions were removed by passing C02 through the hydrolysate (Block and Weiss, 1956 (1951) ; two columns were used, as described by Gordon (1956) .
RESULTS AND DIscUSSION The amino acid content in waste-grown Euglena differs from that reported for Chlorella grown in synthetic media (Table 2) . Values found for Anabaena cylindrica are also shown in Table 2 . The concentration of essential amino acids was more or less the same for threonine, histidine, tryptophan, and valine; for the other amino acids, concentrations were lower, except for alanine, which was much higher.
Methionine was not found either by paper chromatography or by chemical analyses specific for this amino acid (Block and Bolling, 1951) . It should be pointed out that proline, which is recorded in Table 2 KOTT AND WACHS tional conditions production of algae of uniform age is ensured. Separation of algae from pond fluids by means of coagulation with lime provides the additional advantage that the algae thus obtained have a supplement of calcium which is, in many cases, needed in poultry feeding.
The nutritional value, or value as a supplement to poultry food, of Euglena separated according to the method described above merits further study, preferably through aninmal-feeding experiments.
